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Inter (Part-I) 2018 
Mathematics Group-ll | 


Time: 2.30 Hours|(SUBJECTIVE TYPE)| Marks: 80} — 


_ SECTION-i | 
2 ~ Write short answers to any EIGHT (8) questions: {16) 
(i) ane the set{1, —1} close w.r.t. : 
(a) addition | (b) multiplication 
Ans4 It is — w.r.t muitiptication ee not w.r.t addition. | 


(ii) - Find ake inverse of f the complex number 


(-4, 7). 


D> ea 


at +b?" at+b 
Here. a=-4,b=7 


~ 4)? + (7)? Cay. + (7)? | 
on ae TY 


~464+49' 164+ 49 


(iii) 1f2 = 1 —in3, then find |Z]. 


Ans4 Let. z= 1 -iV3 


or 
| (Z=1+i (3) 
zl = (1)? + 3)? 
= /1-+3 . 
= V4 
‘ x = 2 ‘ , . 
(iv); | Write inverse and contrapositive of q > p. 
Inverse = ~q Sa 
_ Contrapositive = = F >~q 


= | 


Scanned with CamScanner 


oem ae EE ee 


(v) If A = {a, b, c}, then write all subsets of A and find 
P(A). | 
A = {a, b, c} 
P(A) = + {a} {b} {c} {a, b} {b, c} {a, c},-{a, b, c} 
(vi) Show that set of natural number is not.a group 
w.r.t. addition. ! ? 
[Anse 1. Closure property: | 
Satisfied i.e., Va, b, € N, atbeN ) 
. 2. Associativity: ; = 
Satisfied .e., V a,b, ce N, a+(b+c)=(at+b)+¢ 
3. Identity property: ;, 
Identity of any number not exists. 
4. Inverse property: 
Inverse of any number notexists. ~ Se i 
(vii) Define diagonal matrix with an example. : 


“Let A = [a i] bea square matrix of order n. If a; = 0 for 
all i + j and at lect one a, = 0 fori =j, that is, some omits 


of the principal diagonal of A may be zero but not all, then 
matrix A is called a diagonal matrix. e.g., 


[Th Wen o 
“A=/04 2 0 
See ee 


(viii) IfA= i; 3 , then find A-, 
MP ier  a=[F 4] 


/ 


or 3 
weg 3i 
= 2(3)-6(1)- fee Bin i 
=6-6 ng i 
_=0 , 
The further solution does not exist. | 
on ; 7 ge] -::. 
(ix) Without expansion showthat|/3 4 5| <0. : 
iy 2 ee 5 es 
MP Hs: — ails Te. 
Add Ogg Ge"! Mie 4s, : ci ag 


\ 
, 
‘ . . 
a i 
. a - i 
Z : 
. °. 
Waa, . , a 
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14. -7- & 
= 8 4 5 ‘ 
6 3 4 
Taking ‘2' common from C, 
7 “f.°:8 
=(2)|4 4 5 
oS a. & 
As C, =C,, so matrix becomes zero 
=2x0. 
' =O=R:H.S. | 
- (x). - Find four 4" roots of unity. 
EX Let 
= 4 
M4120. 
(x2 + 1) (x21) = 0. 
os x*-1=0 
a= -1 7 yt 
ai EN 
X=+i 3 * /x=tt 
roots, — 1, 1, i, -I 
(xi) If a, B are roots of x? — px — -p- c= 0, show that (1- 
a) (1+ Pled—c. | 
Ans am x2 px-p—-c=0 : 
Here. SP 62 = pe =—p =e 
| Sum of roots = a+p=—= 7 =P 
‘Product of roots = ap=S=P=2_ 5 _¢ 


L.H.S =(1 + a)(1 + B) 

=1+1a+ 18+ a8 

= 1+ (a +B) + (af) 

=1+p-p-c 

=1-c=RHS- 
Find quadratic equation whose roots are 2, 2%, 
where w is cube roots of unity. 
EXE> Sum of roots = 2u + 202 


(xii) 
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= 2(m + «?) | 
= 2(-1) = -2 
Product of roots = 2w . 2w* 
= dw? 
= 4(1) = 4 
So SS equation, “ 
— (sum of roots) x + product of roots = 0 
x2 — (-2)x+4= 0 a 
x? + 2x +4=0 - : 
3. __ Write short answers to any EIGHT (8) questions: (16) 


x741 , 
(i) Resolve (x + 1)(x—4) + 1)(x—1) into partial fractions. 
| x2 + 4 A B : aks 
ED (x+1)(x-1) x#17x-7 : (i 
Multiply equation (i) with (x + 1)(x - 1), we get 
x? + 1 = A(x — 1) + B(x + 1) (ii) 
Put x+1=0 => x = -1 in eq. (ii), ) 
(+1)? + 1 = A(-1 -"1) + B(-1 + 1) ' 


1+ 1 =A(-2) + B(O) 
=-2A =>  [A=-1 
Put x-1=0 = xX =1 in eq. (ii), 
i (1)2 + 1=A(1-1) + BC +1) “4 
2=A(0)+B(2) => 
Put value of a and Binegq. (i), ° 
ea i wii # 
(x +-1)(x - 1) ~ x+1* x= 1) " 
(ii) Find peace term of the Pequence 2, 6, 41, 47, | 
mike ow 
Anse a,.=2 
| a, =6 
. a =.11 
es 5 : 
d=a,-a,=4 | es, Raye : 2 Se 
d=a,-a,=5 - : ‘ 


ir 3 
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d=a,-g=6 ~ %  - to 
. Similarly, | 
ag a,+7=174+7 
=24 
a a, =a; +8 
$ - =24+8 
a, = 32 
3 _ | a, Fagt9 
ahs } = 32+9 
a, = 41 | 
ai Las = oe a oe z 4 ‘ 
(iii) Sum’ the series up to n-terms 7~ Fr ee ee 


3 a OTR vee | 
ED ieee st 


‘ - ae 
1-X 1-ayk | 
_ (=x) = (4 =x) 
(1~x)(1- Vx). 
X—Yx 
| tat 
Sum = 5 {2a + (n- 4)d} 
ea a 
“RG “) 0- V5 oa =r 
ae n= 4)\x- = | 
“211 —vx (nt —vx) 
3 (1 Saar noma 
: ~2t 00° (A-xy -vx 
ei ~ 2x + nx — mx ea 
f 2 (1 - x)(1 --Vx 
ee — 3x + nx— myx + 2m Setmmmis tye | 
~2{ 0 (1-x\(1 --Vx) 


(iv) Insert two G.Ms between ‘ and 8. 
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Ans, Let, G,, G, be the two geometric means (G.M's) 


between 1 and 8. 


(v) 


So, 
1, G,, G,, 8 are in G.P 
Here, a=1, 
"tied @ 
a, =8 
We know that 
a.=ar-' 
For n=4_ 
,nar' 
8 = 1(r)> 
(2)° = (r)° 
=~ r=2 
Therefore, 


G, = ar =(1)(2)=2 
G, = ar? = (1)(2)? =4 


So, the two G.M's between 1 and 8 are: 2, 4, 


Find the sum of the infinite geometric series ; + 


i, 
4 


, 
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2 
Ss.= 
th | eee 
(vi) Find the 12" term of the harmonic sequence 3, 9, & 
Mp t2 4 2 : 0 
3°9'6'77 777 Is an harmonic progression (H.P). 
= 3, 2. 6, ——-is an average progression (A.P) 
Here a=3,d=2-3 
aed 
aa 
A 
q=9 
‘We know 
a,=a+(n-1)d 
For . 
n=12 
ay. =art(12-1)d 
a,.=34+11 (5) 
=3+53 
6 +33 
2 
: _ 39 
a. 
_ 39 . 
a 


_ 4s in average progression (A.P). 


Thus the required term is A in H.P because it is the 
reciprocal. t 3 
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rk, 15! 
(vii) | Evaluate 151(15 — 15)! . 


“IS! 6 451" + 1 | 
Re ee eee > (SF [= : 
150)! 15hxK 1° 1x1 ‘ “& sls 
. sa hs Ce 
(viii) Find the value of n, when 12x = "C19 
ee 12 x.11 | 
BB nc, = 12x 
| - “A2ZK11 x 401 
7 2! x 10! 
$e oe Lath, 
= QU42 = 2)I 
So | ” AG a hey. , "3 se Ps 
NC dag = PCy SS". B= 10F2 
. n=12 


> (ix) ‘There are 5 green and 3 red balls in a.box, one ball 
| is taken out, find the Bananas that the ball drawn 


" is green. 


EX Total number of balls =5 + 3 =8 


Total possible outcomes = *C, = 8 
Favourable: outcomes = 50, £5 . 
Pumsibahie 


: Probability rc) 4 ‘Total Bicones 
= a ; 
(x): Find ‘the number of the diagonals of a 6-sided se 
figure. | 
EXIE> Number of diagonals 
~ "6. -6. 


315-00 


(xi). Find the term involving x‘ in the expansion of g- 2 
JAns¢ LetT,,, be the <a Then 


ye ha Sie ele 
| 7 | : 
° =(4 37~" (2x) 


<A 
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-(7) ae 2)" (x) ei (i) 
For the term involving x*, put eimai of x equal to 4, . 
ie, r=4 


7 
T444 =(7) 37-4 -2)4 x 
(X65 
_Is* Sx 2x1 OPC 
= 15120 x4 


(xii) Using binomial theorem find the value of (1.03) 


up to three decimal places. 
(1.03)" = (1 + 0:03)" 
; 1 _ 
3 - AD Sad" 
: ©. 03)2+ — 


2145 (0.03) +5 


= 1 + 0.01 —g (0,009) + — 

= 1 +0.01—0.0001 + — 

= 1.0099 . 

. 4. Write short answers to any NINE (9) questions: (18) © ~ 
(ij). | Define angle in the standard position with figure.. 


EGS an angle is’ said to be in standard position if.its vertex _ 
‘lies at the origin of a rectangular coordinate system and, its — 
initial side along the pastiye xaxis: | | | 
- For ‘example, 


(ii) Find x, if tan? 45° — cos? 60° = xssin 45° cos 45° tan 60°. 
EX tan2 45° — cos? 60° = = x sin 45° cos 45° tan 60° 


0 - BF BN 


1] 
na eae 


‘ 
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4 4. 
3 " 
‘ take 
a*s*° 
V3 
“> =X . 
3 
‘ X & > 
. 


a. § 1 ° ? 
(lil) Prove en eine "1-ain6 = 2 sec* Q, 


“sind” Tsing 
se 1~sinQ + 1(1 + sin Q) 
(1 + sin QC = sine) ' 
=» 2 8ind + 1+ sind 
1~sin* 0 ; 
As sin? @ 4 cos? 0 = 1 
cos* 0 = 1 sin? @ 
2 
So, LHS = SosFo 


Find the value of sin §40° without using calculator. 
sin 540° 
= sin (540° + Q)° 
= sin (6 x 90 + Q)° 
= 6 sin 90° + sin O° 
= 6(0)+0 
=Q 


(v) Prove that tan($—0 }+tan(3¥¥0 =, 
Ans) LHS = tan (5 -0}) +tan (35+ 0 ) 
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tan -tand— tan = + tan 0 
Se 
1+tan7 tan 0 1 - tan = tan @ 
_i-tan@d , -1+tan6 
~4+tanOd 1+tan@ 
_1-tan@-1+tane 


1+tan6 
0 
"a stenb one 
Hence proved 
L.H.S = R.H.S 
(vi) Express sin (x + 45°) sin (x -— 45°) as sum or 
difference. 


ES sin (x + 45°) sin (x — 45°) 
== 5 [-2 sin (x + 45°) sin (x - 45°)] 


==! > [cos (x + 45° +x- 45°) — cos (x +45°-x + 45°)] 
= = [cos 2x — cos 90°] 
= 4 = (—1) is 90° — cos ra >> | cos 90° — cos 2x] 
(vii) Find the period of cos~ 6° | 
Ans cos X= cos| ¥+ 2] ; ~ 
__ 2 + 128] / 
= cos| 5 
= s cos (x + 12x) 


Period of cos is 12x. 
(vill) Find the area of triangle AABC, in which b = 37, c = 
45 and a = 30°50". ~ ‘ 
b= 37,c = 45, a = 30°50 
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1 
A=5b.csina 7 os 


. 4 x 37 x 45 sin 30°50" | 


='426.69 sq. units 
(ix) Prove that r r,r,r, = A? (Using usual notation). 


Ans, rr of, a yt y A... 


= A* Proved. 
(x) Prove that (r, + r,) tan : = c (Using usual notation). 
ED Given, | “ee. “e 
| (F, #1) tand =e =. 
By taking, 
- ¥) : 
L.H.S = (r, + f,) tan (3 } e 


=( A _—o )- S-—a)(s—b 


” 
| 
ie) 
“” 
! 
o 


wg (=the 1—2) $-—a)(s—b 


(s + a)(S — b) 
s-b+s5-a)vVi(s-a)(s—b 


“A\(s-ays-b) -Jsis—c) 


7 2s-a-b Vis - a) (s - b) S-—a)(is-—b 
ee x 
ree Pes] Vs(s - c) V(s - a's - b) 


- estat Bh Vs - a)? (s - by? 
S$ — a)(S - b) / s(s ~ a)(s - b)(s - c) 


_ [2s ~ (a + bl] (s ~ als b) 


~ -(S - a)(s ~ b) A 
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: [. Ws(s - a)(s - b)(s—c) =A] 
As 7 
2s=atbt+c | 
=atb+c+a-b 
=c a 
=R.H.S 
(xi) Find domain and range of y = cos x. 
. &> y = cos"'x 
x = cos y 
Here ‘y' is the angle whose cosine is ‘x’ 
Domain =-1<xs1 
Range=Osysa 


= 


(xii) Solve the equation sinx =5 


Ans, sinx=3 


As = x is positive in 1 and Il quadrant with reference 


I 


xe 
So, xen-Se% ; where x € [0, 27] 
5x 
x= 5+ and ait | 
(xiii) Find solutions of cot6= “5 — which lie in [0, - 


Ans3 cot 8 = 
tan @ = 3 


@ = tan (V3) 
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NOTE: Attempt any Three (3) questions. 
Q.5.(a) Convert the following theorem to logical form and 


prove it by constructing truth table: (5) 
AU(BNC)=(AUB)A(AVUC) 
Ans; Constructing truth table ' 
certilT $ T T T 
c} 1] E F iy 5 i T a 
Lieigy r T T a : 
T7156. F r T “F Bg 5 fi 
reT id 7 7 T: F F 
FIT I/F F F T F F , 
FIFI T F T F. F F : 
FL[FIJF] F F F 'F F 


(b) 


Pv(qar) = (pvq) a (pvr) 
Thus AU(BAC)=(AUB)A(AUC) 


Solve the following system by reducing their 
augmented matrices to the echelon form: (5) 


x+2y+ z2=2 


2x+ y+2z=-1 
2x +3y = z=9 ° 


CSS The augmented matrix is: 


an 
1 
_— 


yt 
2 
-1 


Apply row operations R, + (~2) R, ; R, + (-2)R, 


—o 
ze 4 
2 3 
1 2 
E -3 
Oo -1 
1 2 
lo 
oO -1 
i- 2 
lo 
0 90 


1 
0 
-3 
4 


5 | 


0: 


3/3 


2. 
: —§5 4 
; 5 ; 


0: 
-—3 : 
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1" | 3 2 1 

0 1 0: a (Jr, 

0 O 1: 20/9. , 
The equivalent system of echelon form is 


X+2y+ZRZ (1) 


xoa(8) «(-D) or 
Bes 
vee 

xo2- Bel 


0.6.(a) If a, {} are the roots of the equation ax? + bx +c ™ O, 


4 4 ‘ 4 
then find the equation whose roots are nat .  (S) 


Ans If a, B are roots of ax? + bx + o# 0, then 


ar h= 2 ; afs = . 
1 ~4_ (g> + 
Sum = § == 473 2 +f) 
- | a+ fy du shias By 
; (apy? 


aby. of © (2) 
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Faia + 3abe 


_ Ely ._ (<b? + 3abe 
See => $=- 3 


Product of root = (=) fe) 


ee ee. 


(b) Resolve (x —3)(x + 2)2 into partial fraction. (5) | 
See ee nn ee 


ax" a xe 
 (K= 3)(K+ 2)? (K-32 +4 44x) 
faa 8 : 18x? + 8x — 24 
| xo4+x?-8x-12 
2(9x? + 4x - ae) 2 
=2x-2+ (= 3) +2)? 
Ox2.4.4x 12 ote Co: 
it 3x +2)2 x-3°X+2* (K+ 2) (i 
Multiply eq. (i) by (x —3)(x + 2)? - : 
Qx? + 4x — 12 = A(x +.2)* + B(x — 3)(x + 2) + C(x — 3) (i) 
Put x-3=0 =>: x=3inedg. (ii), 
* 9(3)? + 4(3) — 12 = A(3 +-2)? + B(3 — 3)(3 - 2) + C(3 - 3) 
- 81+ +12 -12= (5) A + B(O) + C(0) 


= = 2x2 + 


81=2 


1 


3 Ss 
"Put x+#2=0 => x=-2ineg. (ii), | 
7 Kale + A 5 12 = A(-2 + 2)? + B(-2’- 3)(-2 +2) + C2 - es 
78-1220) + B(0) +C(-6) 
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16=-5C = C =e 


* ee 


Now equation (ii) can be written as 
Ox? + 4x — 12 = A(x? + 4x + 4) + B(x? - 3x + 2x — 6) + (x —3) 
9x? + 4x - 12 = Ax? + 4Ax + 4A + Bx? - 1Bx — 6B + Cx - 3C 
Comparing the coefficients of x*, x and constant 


9=A+B 
= ot +B 
ay ot Nee 
| B= 0-95-95 
Put value of A, B and C in equation (i); 
Ox?+4x-12__ 81 14416 
(x — 3)(x +2)? 25(x-3)  25(x + 2) ~ 5(x + 2)? 
Now a 9 ; 
2x4 
x-ayixe2 X-2F2 


Eceoe rae — 
25(x - 3) 25(x +/2) ~ 5(x + 2)? 


7 . | qn oe n 
Q.7.(a) For what value of n, ah 4 pet is the positive 
geometric mean (G.M.) between a and b? (5) 
a I 


n n : 
Ans es ae 


qan-1 +h°-1 

ao + b" = g"-% b% + 9% p.- 12 

a° —-a®- * b* = a%b -%_p 
gn (a‘? ” b'2) = bt * (gt? _ b') 


a®~ *%=p.-% 
(a\" -~% —e (a\° 
\b) lb} 
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if xX ls so small that its square and higher powers can 
be neglected, thon show that: (5) 


(1. ~ x)"4(9 — 4x)? 3 61 
(8+3x) “27 48% 


Ans L.H.S = (1 aa x) Ve (9 . 4x)" (8 + 3x) V3 


1) 


1 
alt SET a I hice pe cecal! tt 
(1 ~ x) THR ON) TF (x)... | 


(1-x)'#@= 4 5 (Neglect higher powers of x). 


(9 4x)" = 9 (1-2 x)" 
1/2 
= (32) (1 _ x) 


aalrt(d ) IED case | | 


2 2! . 9 


2x | 
(9 - 4x)'2: = 3(1 4b = | (Neglect higher powers of x) 
' ~13 
(8 + 3x)98-= a(1 +x) 


| By putting all values, we have 


“(. x\(. 2 
LHs=(1-3)(3- 1G ~76) 
=(174)[$-2 2, 24] 
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x\|3 3x ix. ix 
=(1-3)|/5-%_-%, 4 
x | 3 Oxy + 16x ' 2 
«(1 -5 1E a Neglect x 
x\(3 25x 
=(1-3) (5-34) 
3 25x 3x 25x? 
2 48° 4 96 
5 ~ Bee x . Neglect x2 
3 6ix 
2-49 *RHS 


ere nner ees 


Q.8.(a) If cosec 6 = os and m> 0, (0 <O0< 4 , find the 
values of the remaining trigonometric ratios. (5) 

Ans: For Answer see Paper 2018 (Group-l), Q.8.(a). 

(b) Prove without using calculator that cos 20° cos 40° 


cos 60° cos 80° = a . (5) 


16° 
20a co So 


c> Cos 20° cos 40° cos 60? cos 80°= 5.co5 20° cos 40” cos 80° 


= +12 cos 20° cos 40° cos 80° 

= j [008 60° + cos 20°} cos 80°= 1 + cos 20°} cos 80° 
+ (1 +2 cos 20°) cos B0° 

=F [cos 80° + 2 cos 80° cos 20° 

= 2 [cos 80° + cos 100° + cos 60°] 


= : [cos 80° + cos 100° +yy 


9 Y 
oe re 100 1 


4 
= 3 [2 co z= 2 2] 
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1 1 i 
=gl0* l= 76 
Q.9.(a) The sides of a triangle are x2 +x +4, 2x +14 and x?-1. 
Prove that the greatest angle of the triangle is 120°. (5) 


Ans, : b? + c= a 
We have cosine formula: cos a = see 


Let a=x*+x+4 b=2x4+4,c=x?-1 
Put values of a, b, c in formula. 

ition 2x + 1)* + (x? — 1)? ~ (x2 +x + 4)? 

2(2x + 1)(x? - 1) 
_ axis axe tert = 2i2 +4 = (iA +92 + 984 et oO 
2(2x? - 2x + x2 - 1) 

~2x? - x242x4+4  ~4 

2(2x° - 2x4 x21) 2 = 0-50 
cos a = -0.50 

a = cos™' (-0.50) 


a = 120° 
eee 


(b) Prove that 2 tan- : + tan=' +2 2 / (5) 


4 i 
re 6 ee ee ee 
1 ae | 
“I. Pik L od 
Anss 2 tan 3 + tan ie 
1 Pp | e135 
“lee 4 ose 
2 tan 3 = tan’ 3+ tan 3 


3 
= tan-? = 
tan z 


LHS 
Ptantietentt 
3 ? 


a. 
= tan 4 * tan = 
= tan‘ (1) 


= J=RHS 
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